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Industrial hemp and marijuana can be distinguish
di ffetrathgt ory definitions, (2) differences 1in ch
production practices. This fact sheet describes

Statutory Definition

When Congress ‘Ddeduntetdadgd hpht mponfm tbhiel 12,0 114t fpar o vi d
means to further distinguish between hemp and ma

Accordimgio gyt i aldéae€mpe dt hien @sdtmantawbti &s. assar d vaany part

of such plant, whet he% tgertocwai hnyga boiorn onlo tc,o0 nwietnht raa tdie
Tn this rteport, “c an nGabnahissativaadfalt of itsindustrial,tmedicingd, Brdnt s peci es
recreational varietie€ he ter ms “industrial hemp” and “hemp” are wused i:

refers to the plant used as a medicinal or recreational drug unless otherwise specified.

27 U.S.C.85940(b)(2)); and 21 U.S.C8&2.

321 U.S.C. 8880%t seq. Title 21 C.F.R. Part 1308.11.

4P.L. 11379, §7606;7 U.S.C. 5940. The provision was included as part of the research title of the farm bill.
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more than 0.3 perc?¥e®hndwnt mi alr yh ewap gthtatbamdest s th
may be cucletritvaaitne dr ebsye a rt calt ei ndsetpiatr ut tmieanst ssp aomftd asgfr i c u
agriculturms]l fpalbowpdognder staore dbaseswhepar t he
of agrardewkwltneda.ddi ti on, according to federal gui
mstitutions of hiaguhtehropreidziecdmd p o th¢ & pplhlreatilceerpat e 1 n
research orcothbhendpeagpgitdlmagshddBSDA administers.

By contrastmamdhmjsmana i(sorspel l) di ssi nmdrhe rldaedl y
defined In the CSA:

(16) The term “mar i hegplaniCannahis sativel., whether parts of th
growing or not; the seeds thereof; the resin extracted from any part of such plant; and every

compound, manufacture, salt, derivative, mixture, or preparation of such plant, its seeds or

resin. Such term does not include the mature stalksocbfglant, fiber produced from such

stalks, oil or cake made from the seeds of such plant, any other compound, manufacture,

salt, derivative, mixture, or preparation of such mature stalks (except the resin extracted

therefrom), fiber, oil, or cake, or thaerilized seed of such plant which is incapable of

germination.
Accor dmagil jarsa ncdhesf ian eSdc hhedul e [, cathttr alnlaawd hou b ztear
manufacture, distribution, diiss psetnrsiact?loyn,p ramhi tpiots

This report does mnot cover 1issues pertaining to
marijuana is also outside the scope of this repo
legalizatfon initiatives.

Chemical Makeup and Use

There ar e ematn yv adriifeftei es of cannabis. Although 1 n
cannabi st hveayr ilcatviee sbheen bred and s edliescttiendg ufiosrh eddi f
byt hase and chefmical makeup

The fienrdmbhtmmpaites bab6@satna tglemefr@rlsl yt o cannabis vz
that are grown prli ncarropl y( saussc ha aansd gsbeyepdusdb damrcda s f is tuecth

57 U.S.C.85940(b)(2)).The term<Cannabis sativandCannabissativda r ¢ t he same, and “L.” denot
Linnean system of taxonomy.

6 DEA, USDA, andFood and Drug AdministratiofFDA), Joint “ atement of Principles on Industrial Hempg 8 1

Federal Registel56: 5339553396, Augs t 12, 2016. S e e http:/lwsvwe.deddlivession.usdojegbvs i t e at
fed_regsfules2016fr0812_4.htm For more information, see CRS Congressional Distributienmo r a nJdint m,
DEA/USDA/FDA ‘Statement of Principles on Industrial Heri{september 23, 2016, availalttecongressional

clientsupon request from the author, Renée Johnson.

7 Marijuana is defined in the CSA at 21 U.S.B802.

8 Generally, all cannabivarieties are commonly considered to be of a single species. However, not all researchers

agree on a single taxonomy. Other cannabis species may iGhmdabis indicgmeaning from India) and its known

subspecies. See, for example, R. C. ClarkeandM. Me €d nma bis Taxonomy: The ‘Sativa’ v
Debate ” Her bal EGr a m, vol . 13, no. 4 (April 2016) .

9 For more information, seERS Report R43164&tate Marijuana Legalization Initiatives: Impétions for Federal
Law EnforcemeniCRS Report R43433%/arijuana: Medical and Retail-Selected Legal IssuesndCRS Report
RL34635,The Controlled Sudiances Act: Regulatory Requirements

©¥See, for example, S. L. Datwyler and G. ChBnnabiwsaiival en, “ Gene
L.) According to Ampl i fi e dJolnaloffaorensia Sciéneegok 31hno. X2006) mor phi s ms , ”
See L. Grlic, “A Combined Spectrophotometric Differentiat

Drugs and Crime, January 1968.
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By condrngpgtegnnean ef eys to the flowering tops and 1
pl amtr i etiesof tgwiwenh faorre t heir dei#9g i HCMac’e p umafai on
high THC content is concentrated primarily in th
THC levels for marijuana arme poudl dhitgphearvetrlnagre fad
Some sample te%tFHGnldd cal ¢ ordeddddugilthBga ¢2e0n%

devel opments in cannabis researaohphadtbvecdehnhges
with even moredelEBHG@tendd letvlkds ®adnnabinoids.

Cannabinoids refer to the unidanen achbhigemiacuatil,i vcao mp o u

which are known to exhibit a ramge edffWhpcdtsential

THC is the primary psychoactivdHCngns®madenst in ca

variants. Ot her cannabinoids arCeBlnmd mwintsiipllea e d

possible ot'EHE andi@BDodnsteo choen saindoenrge t he most ab
n

cannabi oids in cannabis, and bIOHG amd CBDsarde r e
als anotshekweolwlh and resecaAmbergd thanabomptedsef THC,

mayamanmdtnall hacvhmalt ced®fhzienrdl ¢ rbaecttwicoesd HTHC t an d

ot lcearn n a biinn otihdes ¢ ainsnl asboit s wpe 1l d h ttkenxotw nbsotxs t he 66
classified cannabinoidenmabi.& Genrerleddwy vammabt g
concenttrhaet efd oiwner i ng® head of the plant

In gedewaell, odd edMdlGCts 1c%nsidered the threshold fo
psychotropignefficeoxfftntiheg PonittaediStates and son

12 Hurds aresoft inner cordiber of the hempstalk Hurds are woody in texture antbsty used innon-woven items
includinghempcrete and animal bedding.

I3R. C. Clarke and M. D. MerlirCannabis: Evolution and Ethnobota(Berkeley, CA: University of California Press,
2013),p. 255. A psychotrophic drug is capableaffecting mental atvity, behavor, or perceptiomnd may benood
altering

14U. R. Avico, R. Pacifici, and P. Zuccart/ariations of Tetrahydrocannabinol Content in Cannabis Plants to
Distinguish the Fibrd'ype from DrugType Plants, UNODC Bulletin on NarcotigsJanuary 1985; C. W. War,
“Chemistry of Marihuand,Pharmacological Reviews, vol. 23 (December 1971); K. W. Hillig and P. G. Mahfiferg,
Chemotaxonomic Analysis of Cannabinoid Variation in Cannabis (Cannabdc®aeyican Journal of Botanyol.

91, no. 6 (June 2004); and W. Zuardi et al.;*Cannabidiol, a Cannabis sativa Constituent, as an Antipsychotic’Drug,
Brazilian Journal of Medical and Biological Researefl. 39 (2006).

BNational Institute of Drug Abuse, “ Qua ofMissisdippi,2B08Bport, Pot e
Based on sample tests of illegal cannabis seizures (December 16, 2007, through March 15, 2008).

16 Clarke and MerlinCannabis: Evolution and Ethnobotary. 255.
171bid. For example, annabigerglcannabichromene, and cannabidivaria reported to be nonpsychotrophic.

BSee, for e xa miHe&ooddnd the BadEdfaats(4) TransDelta9-TetrahydrocannabinoA@-THC)

on Humans Toxicon vol. 44 (July 2004), pp. 46467. For example, other identified isomers of THC hsag deltal
THC and delte6 THC, may be related to deleaTHC and delt88 THC, respectively, but based on differing numbering
systems.

1973, E. Joy, S. J. Wsn, Jr., and J. A. Benson, dds., Marijuana and Medicine: Assessing the Science Basétute
of Medicine, 1999.

0%See, for example, E. Small and D. Marcus, Tréhdsinp: A New Cr
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cul tivars ha3¥% nlgHdlpees sc utlhtainv alt.e 8§ undes t twiha Hmrhe mp

cultivars having more than that amouUW®tomere consi
suggest that cannabis with a THC level of greate
marijdQ@tnlmer s s tmeagesjpd atotftaste na hTaHvCe 1 evel . B f 5% or mc

Cannabinoids
More than 480 natural components are found within the Cannabis sativa plant, of which 66 are classified as
cannabinoids, or chemicals unique to the pl&#nnabinoids are separdtéto the following subclasses.
Delta-9 tetrahydrocannabinol (dek& THC) Number of known variants: 9
Delta-8 tetrahydrocannabinol (dek& THC) Number of known variants: 2
Cannabigerol (CBG) Number of known variants: 6
Cannabichromene (CBC) Number of known variants: 5
Cannabidiol (CBD) Number of known variants: 7
Cannabinol (CBN) Number of known variants: 7
Cannabinodiol (CBND or CBDL) Number of known variants: 2
Cannabicyclol (CBL) Number of known variants: 3
Cannabielsoin (CBE) Number of known variants: 5
Cannabitriol (CBT) Number of known variants: 9
Other miscellaneous types Number of known variants: 11
Source: J. E. Joy, S. J. Wan, Jr., and J. A. Bensongdis. Marijuana and Medicine: Assefisingcience Basestitute
of Medicine, 199%andAustr al i ads Nati onal Cannabi s Pr e v(gostedibythe
University of WmdaDhgAbgse msiithts Al cohol

For purposes of Hemmlodawrwlitnigv atoiumnt,r imesst i ncl udi ng
general THCs pecimmfdp hfe maptacls s tlhaavs FT%®gulating hemp

cul t i vtahtei oFhu rionp e an Un iaolns o( Eslp)e cainfdy Caa ntdhdtde s hol d 1 e
contasnt he dividing line bet-weeducnd@otmennidband g
countries, however, have based their 1ndustrial
li mtdedTHC). For e xsampdmp rCagwmldattiroamsl deefmpne si nd

the plants and plant parts of the ger@amnabis the leaves and flowering heads of which

do not contain more than 0.3% THC w/#6 [weight per weight and includes the
derivatives of such plants and plant parts. It also includes the destvatf nonviable
cannabis seed. It does not include plant parts of the g€aarsabisthat consist of non

viable cannabis seed, other than its derivatives, or of mature cannabis stalks that do not
include leaves, flowers, seeds or branches, or of fierived from those stalks.

New Crops and New Use=d. J. Janick and A. Whipkegerican Society for Horticultural Science Press, 2002).

2lE. Small and D. Marcus, “TeGannabisgadihio Gzanmpbasml REsvealrscesn” H
Economic Botany v ol . 57, mno. 4 (October 2003); and G. Leson, “Eva
Products with Emp lepasedforth®pravigce df Manitoban Gariada), puty 2000.

2F . Grotenhermen and M. Karus, “Industrial Hemp Is Not Mar

Ca n n a b i-lstittte,http:/Amww.internationalhempassociation. gitta/jiha5210.html

23 See, for exampledgriculture and AgriFood Canada  “ I n d u s”t r(iaalls oHeansp c ietal.,dnaby K. C. Hay
University of Vermont Legislative Research Shop repddy 21, 2008.

Canada’s Mi n ilndusteial Hemg RedulationsBQRZ156‘August 29, 20168Canada haalsoset a
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international trade agreements genera?ly recogni

Regulatory thresholds f-eosudl mps growmw@dhima,otResgs ica
e lweheeraer e not readily available.
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ustrial hemp would significantly lower the TH
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Hemp is grown and harvested differently from mar
cannabaphsen Wannabis 1is grown to purwvaducd imasrij ua:
whetrlee femalspftlovwekmaddyd to prevent the return

maximum level of 10 parts per million for THC residues in products derived from hemp grain, such as flour and oil
25 Council Regudtion (EC) No 1420/98 of 26 June 1998 amending Regulation (EEC) No 619/71 laying down general

rules for granting aid for flax and hemp. For other detailed country information, seé nogat i t ut e , “Scientific
Sound Guidelines fowulyRPBlEE i n Food in Europe,?”
®Grotenhermen and Karus, “Industrial Hemp Is Not Marijuana

27 Government of New South Walés,Gr owi ng Low THC Hemp under License in NSW,
PUB12/66 January 2012.

28 See, for example, provisions@olorado IndustriBHemp Act C.R.S. 3%1-101 (1) TheAssociation of Official
Seed Certifying AgencigdOSCA) has developed standards for certifying hemp seed.

®See, for example, United Nations, Offéritheldentficatioband gs and Cr i
Analysis of Cannabis and Cannabis Products,” 2009

30 CRS communication with Anndrea Hermann, Hemp Oil Canada, Inc., DecembeP2(68.is preserdta very
early plant development stage.
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femal e*»Whleanntcsul ti vahenfematejfihawers are short a
marijuana cultivationpl agmtoswetres preemoevret agd |l ltihrea tmia
Some growepol wihhtkandfemale plantn tfad bgnetr esde d;
of the female plants. The 1 nm o(rfpeomaaltei oonn layn dp Isat mtb
mar i jcwdattaivon requires the skill of a competent p
cultivateDBr wggmdliet icamsm.abis also comBtyaicmmthiagh ,1r e :
whenmnnabis is gndwsat ttohhd rhldanpte r 9o mdf$ oweragegdt b
force the plant to gkowsi antalleeg po faFnhtbgér ewsdsé yb)r a n ¢ h i
cannabishasotwe v ard &syionf.

I f industriakbkgerhoewmp ivnamrsireitpinessha dhemp would pollin
femmbeijuahiakeopwamegj.umna growers would not want t
becatuhsies would rtelsatl ti 9 ns ae hyparmvde ddtd gwrwaede 1itnh el HCa |l u
their mar® juana crop.

These cultivation pdriafcfteirceenst goebnseerravlalbyl er etsrualitt si nu
genearnoln,g the visubbttwbkent hdimpfi apaldannaie ghiegimgahnta

is encouraged to grow tall, whereas marijuana 1is
cultivl@dmmwni s grown as a singblrea mgahienhestad sk with
marijuana is encouraged to become bushy with man
buds )p;l aanntdi ng hdempsisydensely plantedriagdiscoura
whereas mariju-apadpiigi®rtes are wel!l

Cultivated hemp pl asniaxn du d 0 aalfnilkly tgreenaeacrhnd b eyt w@dnws i s t
main stalk with few leaves and branches. Hemp pl
densel y -50a bpoluatn t3s5 per square foot) to discourage
of seeding to harvest 1 anogne st hfer opmu r{pOa stgog t ly4ull tdiavyas
nd climatic condiatconhe Hheviesat#h pnddeectsd.

dustrial hemp production statistics for Canada

a
In
of about 700,whowehdesc aend bigm tpar gasbsout 50 gall ons
of

tr

ansformed into about 1,300 pounds of fiber.

In comsrpsdyiovnsiyunaoabteds muthevpltedttooeheon

0
wdaht same acre will also pr ogdwhciec ha nc aanv ebrea g e

of

me g

with many leaves, with wide branohithhatopparometd

we-k babygdas mucohm ea stpohh dtwwtwog per square yard. The
harvested products.

S1H.van Bakeletal. “The Dr aft Ge no mGnmbis gativd Hename Biolagyal. 42nro. 10
(2011). In botanydioeciouss a term describing plantrietiesthat possess male and female flowers or other
reproductive organs on separate, individual plants.

32 An example of another plant whereby differerops are cultivatesielecing for different traitss sweet corn and

field corn(or corn for grain). Corn may also naturally crpedlinate and requires early selection and removal of plants
before pollination based on certain plant traits. Otherwitamixing plants of the two types of corn may result in
crosspollination and degradation of each crop.

33 The stalk provides two types of fibef4) the interior or core short woody fibers farrds)and (2) theouter portion
of the stemwhich containghelong bast fibergreferring to thecellulosic fiberghat grow on the outsidef the hemp

fl

plant s stalk, which are used for animal bedding and oil abso

34 Agricultureand AgiF o o d  Cana da, ,*Http/Gvwwitagr.gcacd/ He mp
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Figure 1.TraitVariation in Cannabis Phenotype
(marijuana and industrial hemp)

different genetics

< >

t marijuana hemp

low density @.’@%ﬁf

different environments

high density

Source: George Weiblen, University of Minnesotaresentation at the 2013 Annual HIA Conference,
Washington, DGNovember 17, 2013.

Notes: An optimal marijuana plant will be waslbaced to encourage branching and to remain short (shown in

the boxes on left), whereas hemp is more densely spaced to discourage branching and to grow taller (boxes on

the right). Photographs contrasting marijuen@ d i ndustri al hemp are also avail abl e
(oDi ff er e nCanabis bttip:Awwiv.eorehemg.condifferent_varieties.html

The different ¢ aon nhaabrivse svtaerdi eatti edsi fafreer eanlts t i me s (
area), i ncr e adseitnegec ttihoen cohfainfclep eogfd i c maonj i aneommin
Because of thewmd adimf ftchratn desu,g varieties of c¢cann:
with doiolrsefei ber varietfes without being detected.
Genomic research in Canada corroborates the noti
cannabis fsaerlmeecrtsi Guemlviymn bbirisends ot ¢ ti war d—+osntei nfcotr sftirbacirn s
and seed,oramPdbéme meas an herbal drug &&nd as a pt
However, r1recent advances inasawnhbiasrpbaeaatchren
the creation of neawec wletsiuvatrisn ga nidn hpwldaynitd svar i et i «
precisely presemsernthaeblee fibarnmacttdrviestics

Despite the regulatory challenges of growing 1ind
hemp and broad interest in facilitatsngFoamd pron
an extended discussion of the agricultural wuses
surrounding i nCdRuSs tRreipaolr tH «Rmyp3,2a7s2eSe,n Agr i cul t ural C
¥pD. P. West, “Hemp and Marij ua nhitp//wMygarhetec.cohtdnp/Re al i ti es, ” Fe
hempandmj.htmlAlso seeinformt i on posted by Vote Hemp Inc., “Di fferent Va
http://www.votehemp.cordifferent_varieties.html

36ScienceDaily “ How Hemp Got High: Canna BOlls citigereseancieby M yamiaked , > Oct ob
et al., “The Draft GGamnabissativa Gehonk Bieloag@lt)i pt o me o f

37 CRS communication with Duane Sinning, Assistant Direc@otprado Department of Agricultu®lant Division),
February 2, 2016.
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Aut hor Information

Renée Johnson
Specialist in Agricultural Policy

Discl ai mer

This document wagrepared by the Congressional Research Service (CRS). CRS serves as honpartisan

shared staff to congressional committees and Members of Congress. It operates solely at the behest of and

under the direction of Congress. Information in a CRS Report shotlzbrrelied upon for purposes other

than public understanding of information that has been provided by CRS to Members of Congress in
connection with CRS’s institutional role. CRS Report
subject to copyght protection in the United States. Any CRS Report may be reproduced and distributed in

its entirety without permission from CRS. However, as a CRS Report may include copyrighted images or

material from a third party, you may need to obtain the permissithe copyright holder if you wish to

copy or otherwise use copyrighted material.
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